The alpha2 isoform of Na,K-ATPase mediates ouabain-induced cardiac inotropy in mice.
Inhibition of Na,K-ATPase activity by cardiac glycosides is believed to be the major mechanism by which this class of drugs increases heart contractility. However, direct evidence demonstrating this is lacking. Furthermore it is unknown which specific alpha isoform of Na,K-ATPase is responsible for the effect of cardiac glycosides. Several studies also suggest that cardiac glycosides, such as ouabain, function by mechanisms other than inhibition of the Na,K-ATPase. To determine whether Na,K-ATPase, specifically the alpha2 Na,K-ATPase isozyme, mediates ouabain-induced cardiac inotropy, we developed animals expressing a ouabain-insensitive alpha2 isoform of the Na,K-ATPase using Cre-Lox technology and analyzed cardiac contractility after administration of ouabain. The homozygous knock-in animals were born in normal Mendelian ratio and developed normally to adulthood. Analysis of their cardiovascular function demonstrated normal heart function. Cardiac contractility analysis in isolated hearts and in intact animals demonstrated that ouabain-induced cardiac inotropy occurred in hearts from wild type but not from the targeted animals. These results clearly demonstrate that the Na,K-ATPase and specifically the alpha2 Na,K-ATPase isozyme mediates ouabain-induced cardiac contractility in mice.